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Migration of neurons during development establishes layered brain structures important for neuronal function and behavior.
Here Keays et al. performed a random mutagenesis screen in mice and characterized a hyperactive mouse with cognitive
deficits associated with abnormal neuronal migration. The defect was due to a mutation in alpha-1 tubulin (Tuba1) that
affects tubulin heterodimer formation. They also identify patients with lissencephaly, a form of mental retardation caused
by abnormal neuronal migration, that have de novo mutations in TUBA3, the human homolog of Tuba1. The study
demonstrates the utility of random mutagenesis screens in mice to discover the basis of human neurodevelopmental
disorders.
Too Much TNF in Inflammatory Bone Disease
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Cherubism in children, a facial deformity due to inflammation and bone loss in the
jaw, is caused by mutations in the signaling adapter Sh3bp2. By studying mice
with a cherubism mutation, Ueki et al. demonstrate that mutant Sh3bp2 enhances
responses of myeloid cells to receptor-mediated differentiation signals. This results
in increased number, size, and activity of osteoclasts, the cells that resorb bone, and
enhanced production of TNF-a-secreting macrophages. Eliminating TNF-a from
mutantmice rescues the disease phenotype, except for enhanced osteoclast forma-
tion. The results suggest that anti-TNF-a therapy may be effective in cherubism and
provide insights into mechanisms controlling responses of myeloid cells to cytokine
stimulation.
A Mouse Gets an Early Wakeup Call
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Patients with familial advanced phase sleep syndrome (FASPS) fall asleep early and typically wake before 5 in the morning.
Xu et al. characterize mice expressing a human Per2 mutation identified in patients with FASPS to shed further light on the
regulation of the circadian clock. The affected amino acid is normally phosphorylated, and the charge on the residue is
critical for regulation of the circadian period. Remarkably, changing the charge on this single residue (from no charge to
partially or fully charged) adjusts the sleep cycle from short to long periods.
ORC Keeps Sisters from Drifting Apart
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Accurate genome duplication and equal segregation of duplicated chromosomes into daughter cells are crucial steps in cell
proliferation. To achieve this, sister chromatids are initially held together following their replication by the large ring-like
Cohesin complex. Shimada and Gasser now identify an unexpected role for the origin recognition complex (ORC) in sister
chromatin cohesion. ORC is a multisubunit protein complex that initiates the assembly of the DNA replication machinery.
The authors now expand the function of ORC beyond DNA replication and show that ORC functions in parallel to the
Cohesin complex in maintaining the pairing of sister chromatids.
Perfect PICH in Chromosome Segregation
PAGE 101
During cell division, the spindle assembly checkpoint prevents the segregation of
duplicated chromosomes until all chromosomes are attached to the mitotic spindle.
How the checkpoint monitors interactions between the kinetochore and spindle
microtubules or how it detects tension developing in response to bipolar attach-
ment is unknown. Now, Baumann et al. identify PICH (Plk1-Interacting Check-
point Helicase) as a new component of the spindle assembly checkpoint whose
localization to the kinetochore/centromere region is controlled by the mitotic kinase
Plk1. The properties of PICH, predicted to be a DNA-bound ATPase, raise the
possibility that it might function as a tension sensor on catenated centromere-
related DNA.Cell 128, January 12, 2007 ª2007 Elsevier Inc. 1
A Role for PP2A in Spindle Formation
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Formation of the mitotic spindle depends on the coordinated regulation of microtubule dynamics. Protein phosphorylation is
a major regulator of spindle formation and several mitotic kinases have been described. However, little is known about their
counteractingphosphatases.Schlaitzetal. nowdescribeanewpathway that targets theProteinPhosphatase2A (PP2A)com-
plex to the centrosome. During spindle formation, the PP2A complex regulates two distinct processes during spindle forma-
tion, microtubule outgrowth and microtubule stability, and could thereby act to coordinate microtubule behaviors in mitosis.
PTEN: New Insights into a Tumor Suppressor
PAGE 129, PAGE 141, and PAGE 157
PTEN is a potent tumor suppressor. A trio of new papers reveal how PTEN is regu-
lated by ubiquitination and how its localization to the nucleus is critical for its role as
a tumor suppressor.Wang et al. describe the identification of a NEDD4-1, a ubiquitin
ligase for PTEN that targets PTEN to proteasomal degradation. Analyses of mouse
cancer models and human cancer samples suggest that NEDD4-1might function as
a proto-oncogene by negatively regulating PTEN.Work by Trotman et al. shows that
PTEN ubiquitination also regulates its subcellular localization. They demonstrate
that a mutation in PTEN associated with cancer disrupts its nuclear import and shut-
tling by disrupting PTEN mono-ubiquitination. They also show that PTEN nuclear
localization is essential for tumor suppression in humans by identifying a patient family with a defect in PTEN import but
not in enzymatic activity. Then, according to Shen et al., PTEN in the nucleus has a critical role in maintaining genomic
stability. They show that loss of PTEN leads to spontaneous chromosomal instability, particularly centromeric breakage.
PTEN controls chromosomal integrity through its physical association with centromeric proteins and by regulating DNA
double-strand break repair. Together these papers reveal new mechanisms regulating PTEN stability and transport and
provide key insights into its nuclear functions.
Speed and Selectivity in Vesicle Fusion
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Munc18-1 (also known as nSec1) is a neuron-specific factor required for synaptic neurotransmitter release. Despite inten-
sive research, its molecular mechanism of action has been elusive. Using purified components, Shen et al. demonstrate
that Munc18-1 is a stimulatory subunit of the core SNARE fusion machinery. Munc18-1 strongly accelerates the fusion
reaction mediated by SNARES by directly contacting both target and vesicle membrane-associated SNAREs. Munc18-1
also enhances fusion specificity by accelerating fusion only for cognate neuronal/exocytic SNAREs.
Adding a Human Touch to the Mouse Genome
PAGE 197
Transgenic mice have become important experimental models to understand how human genes are regulated. However,
small transgenes often do not contain all of the cis-regulatory elements acting on a gene because regulatory elements
can be located at great genomic distances from the gene of interest. Wallace et al. now report a new technique, called
recombinase-mediated genomic replacement (RMGR), to overcome this problem. RMGR allows the precise replacement
of multi-kilobase segments of the mouse genome with the syntenic, orthologous region from another species. The authors
propose that RGMR will facilitate the ‘‘humanization’’ of the mouse genome on a large scale for functional analysis and
disease modeling.
Talin’s Got Integrin by the Tail
PAGE 171
Integrins are conserved membrane-spanning receptors that play essential roles in cell adhe-
sion, migration, proliferation, and survival. The affinity of integrins for extracellular ligands can
be altered by intracellular proteins such as talin, a process referred to as integrin activation.
Here Wegener et al. describe the structure of a talin-integrin complex and examine the effects
of mutations on the structure and on the ability of talin to activate integrin in intact cells.
The formation of specific, intimate contact between a subdomain of talin and a membrane-
proximal region of the integrin tail is shown to be a critical feature of integrin activation.Cell 128, January 12, 2007 ª2007 Elsevier Inc. 3
